PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 


08-198902 


(43)Date of publication of application : 06.08.1996 


(51)Int.CI. C08B 37/00 




// C12P 19/04 




(C12P 19/04 




C12R 1:42 


) 


(C12P 19/04 




C12R 1:01 


) 


(21 Application number : 07-012126 (71)Applicant 


: MIZUNO DENICHI 




SOMA GENICHIRO 


(22)Date of filing : 27.01 .1 995 (72)Inventor : 


MIZUNO DENICHI 




SOMA GENICHIRO 




NISHIZAWA TAKASHI 



(54) LOW-MOLECULAR WEIGHT LIPOPOLYSACCHARIDE 

(57)Abstract: 

PURPOSE: To obtain a new low-molecular weight lipopolysaccharide, usable as a 
medicine and having ultrahigh safety and a high biological activity. 
CONSTITUTION: This new low-molecular weight lipopolysaccharide is obtained from a 
microbial cell and has physicochemical and biological properties of (a) 5,000±2.000 
molecular weight measured by a sodium dodecyl sulfate- polyacrylamide get 
electrophoretic (SDS-PAGE) method using a protein marker without any recognizable 
stained band, (b) 1-3 molecules/5,000 molecular weight content of the hexosamine 
measured by the Elson-Morgan method, (c) 1-3 molecules/5,000 molecular weight 
content of the 2-keto-3-deoxyoctonate measured by a diphenylamine method and (d) at 
least 10EU/ng Limulus activity. 
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CLAIMS 



[Claim(s)l 

SIcSaU m L 0l ? Cular Weight which ifc was obtained fr °™ <*e microorganism fungus body and measured by the 
bDb-FAGE method using the following physicochemical property a protein marker of a-c is 5,000**2 000 By the 
accepting [ substantiaUy Hn others-dyeing band b Elson-Morgan method Lowmolecularweight lipopolysaccharide 
which has that the 2-keto-3-deoxy oct NETO contents measured by the being [ the measured hexosamine contents / 
1-3 pieces / molecular weight 5,000 ] c diphenylamine method are 1-3 pieces / molecular weight 5,000 
[Claim 2] It is obtained from a microorganism fungus body and physicochemical [ following ] and the molecular 
weight measured by the SDS-PAGE method using the biological property a protein marker of a-f are 5,000**2 000 By 
the accepting I substantially Hn others-dyeing band b Elson-Morgan method Being [ the 2-keto-3-deoxy oct NETO 
contents measured by the being / the measured hexosamine contents / 1-3 pieces / molecular weight 5 000 / c 
diphenylamine method / 1-3 pieces / molecular weight 5,000 ] d rim lath activity Low-molecular-weight 
lipopolysaccharide which has that a being [ a being / they / 10 EU/ng /-at least e protein content / below 1% (weight) ] f 
nucleic-acid content is below 1% (weight). 

[Claim 3] Lowmolecularweight lipopolysaccharide given in claim 1 or the term 2 whose microorganism is a 
gram-negative microorganism. 

[Claim 4] A gram-negative microorganism is punt air (Pantoea). Low-molecular-weight lipopolysaccharide according 
to claim 3 which is a microorganism belonging to the microorganism or the SalmoneUa (Salmonella) group belonone 
to a group. & & 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 



[Industrial Application] This invention has a specific physicochemical property and a specific biological property, and 
[0002] 18 ^ Wlth ^ high loW ' molecular " wei S ht ^polysaccharide of bioactive very highly (toxicity is low). 

[Description of the Prior Art] Lipopolysaccharide (hpopolysaccharide.) It is the conjugated compound which consists 
of he lipid and sugar which exist in the adventitia surrounding the peptidoglycan of gram-negative bacterial cell 
walls, such as Escherichia coli, a salmonella, and Bordetella pertussis, indicating it as FoUowing LPS - it is - The 
volume [JIE em GYUSEN and on R HAKKEMBEKKU (J. M.Ghuysen and R.Hakenbeck) known as an active 
mgredient of an O antigen and endotoxin, "New comprehensive biochemistry (New Comprehensive Biochemistry)" 
The 27th volume, BAKUTE real eel Wall (Bacterial Cell Wall), the 18th page, an ERUSE veer (Elsevea) and 1994]' 
The basic structure of LPS is the oligosaccharide and pan which are called the lipid A which has a unique lipid and R 
core which carried out covalent bond to it from three components of O unique polysaccharide (the "Nikkei 
biotechnology newest glossary", the 431st page, Nikkei tuna UHIRU, 1985). 

l?ncl^L b T aSiC StFUCtUre ° f Upld A iS C ° mm0n 10 maDy Strains ' and the basic frame consisted of a guru 
KUbAMlNIRU glucosamine of beta- 1 and 6 association, and has combined the phosphoric acid at least with the C-lst 
place and C-4 ' in many cases, respectively. Although each amino group combines 3-hydroxyfatty acid, a hydroxyl 
group combines several sorts of saturated fatty acid, or hydroxyfatty acid and the peculiar rlvrnliniH form.H 



^ZteLw(T aT" "T I' T StrainS ' Alth ° Ugh " iS a " eXample ° f a smaU " umber ° f . frames 
completely differ and the example which consists only of 2, 3-diamino -2, and a 3dideoxy-D-glucose is also reported 

ZjIZZ " 49th volume of a medical department study di «' *• 82 -a pi 

[0004] When the structure of E core is common to the strain of most which belongs to it like Salmonella, The volume 
UB em GYUSEN and on R HAKKEMBEKKU (J. M.Ghuysen andR.Hakenbeck) by which several sorte of partly 
d.fferent s ructuree kke Escherichia coli may be known, "New comprehend biochemistry (New Comprehensive 
B«hem,stry)-, The 27 h volume, BAKUTE real eel Wall (Bacterial Cell Wall), the 283rd page, an ERUSE veer 
(Elsevea), and 1994). Although heptose and 2-keto-3-deoxy oct NETO (it is indicated as Following KDO) are 
constituents common to many R eores and have generally combined with lipid A through KDO The volume [JIE em 
GYUSEN an on R HAKKEMBEKKU (J. M.Ghuysen and RHakenbeck) by which existence of LPS which lacks 
either or boa sides by the strain is also known, "New comprehensive biochemistry (New Comprehend 
M ^ BAKUTE rea ' * <BaCterial ^ the M4 - 295 * W - ERUSE veer 

[0005) The structure of O unique polysaccharide is the most various in a constituent, is specific to a strain, and shows 

which * 9 w r ° an " Sen ' A " h0Ugh ChaiaC *** by the rc P etit - <* *e eUg saccharide 

w hi h generally constats of several sorts of monosaccharides, the thing which consists of the same monosaccharide o 

ml or a dSretrr VT Z " alS ° kn ° Wn - ^ ° f ° <■"*■» polysaccharide has receded 

wi hlunctt, t TV T E r ," 18 T Sible to PermUte ° uni<)ue Polysaccharide of the strain which changes 
R H TTi T?f"f ° D - ^ V °' Ume (J1E em 0YUSEN and ° n R HAKKEMBEKKU (J. M.Ghuysen and 
RHakenbeck) applied to the toxicity of a bacillus, research of a vaccine, etc, "New comprehensive biochemistry (New 

a C n°ERUSE r r ^ ^ ^ " ^ " ^ ^ ^ ~ — 

[00061 1 Although LPS has very various pharmacological actions, when coincidence is medicated with an antigen and 

a^v^T TVl ln,mU " 0reaCti0n iS WS b apP ° inted <° ° P"**™ °- a trust as a kind of the 

adjuvant adjuvant) which hetghtens the current vaccine effectiveness (the volume on Homma ***• -bacterial 

le 9 t H h P f g \ Kodansha 1973> - though various LPS is reported conventionally, even ff iUs LPS 

oT H Tmma «~ 2 7 , H aPPr ° aCh ' " * 106 ' 107 ' H™" 8 * - ^ «*• volume 

on Homma bacterial endotoxin", the 211st page, Kodansha, 1973). Then, LPS with comparatively small 

5 000-t r 0O W 0 e ' g tb 18 L ? 1^ m ° leCUlar Weigl " S ' 000 " 1 - 000 * SDS'PAGE of the wheat origin or 

5 000 2 000 the number l-4-/molecular weight 8,000 of phosphoric acids, the number of hexosamines 

5- i 7 1 " " e,g t t nUmb6r ° f fetty aCWS -ight 8,000, and the KDO numb 

5 J" t f' ^ 8,0 °° JP - 4 ' 49245 A JW-49243.A, and JP.4-49242.A - JP.4-49241 A JP4-49244A 
JP,4-49240A, JP5-155778,A, JP,6-40937A the molecular weight 40,000-90,000 by SDS-PAGE of the^'cluorella ori^ri' 
0 O00 m the r 1' r" 7, £" ^r 1 -™" «W0* ™m °er of hexosamines 7**1 /molecular 

hC ," Umber 0f bt *y aclds «**l-/molecuIar weight 10,000, LPS (JP.4-49245.A ••) of the KDO number 
JT6 40937A th" ^ JP,4 ' 49243A Jp . 4 -*9242A JP.4-49241 A JP.4-49244A JP4-49240A 155778A 

JP,6 40937,A, the molecular weight 30,000**5,000 by SDS-PAGE of the Escherichia coh origin the number 

ulTe Ta^ Tf 3a0 °K t Ph0SPh ° riC aCidS " ^ nUmber ° f h-osamiries 45.*6-/molecular weight 30,000 he 
"Zn t 1 8- /mole<;ul « w ^ht 30,000 of fatty acids, LPS (JP.4-49245.A •■) of the KDO number 5**1 -/molecular weight 

l^ZZlf^Tt f;T'^ JP ' 4 ' 49244A JP>4 - 49240A ™ ~ -S: 

rfuhns „h 1 r°u PertUSS1S ^ ° r 9 .° 00 **'.0»''. ^e number 5-/molecular weight 8,000 

8 000 of ^1, H " U t er ^ eX0Sami,,eS 16 ** 2 '- 1 -" 1 - -ight 8,000, the number 5-/molecula; weight 
tpT.o rf ,^,o ' 6 1030 nambet 2 **-- /m o^ular weight 8,000 JP.4-49245.A, JP 4-49243^ and 

; JP - 4 ' 49241 A JR4-49244A JP.4-49240A The molecular weight 40,000**10,000 by SDS PAGEof the 

he^m ml': 7 """^ I2 /m ° ,eCUlar W6ight 3 °'° 00 ° f P"* -L, The number of 

mlh T* f 6 "'7 lecular we, ^ bt 3 °'°°°' n>»"hor 18-/molecular weight 30,000 of fatty acids, LPS of the KDO 
SDS PAGE 1 1 , 77 30,000 UP - 6 ' 40937 ^' ™ «W0937^ ■■) of the molecular weigM 5,000**1,000 by 
o Wami„ ' 9«,T , T ^ " Umber ° f Ph0SPh0riC aC ' dS 2 "l '-°lecnlar weight 5,000, the number 

of hexosamines 9**l-/molecular weight 5,000, and the KDO number 2**Wmoler,,l a r w.i.h, sm TD„.,«,^ » 



JP6-65092.A, JP ) 4-99481 ) A J JP,6-90745,A LPS (JP.6-40937A --) of the -2,500, the number l-2-/molecular weight 
5,000 of phosphoric acids, the number of hexosamines 7**1 -/molecular weight 5,000, and the 1-2/molecular weight 
5 000 of molecular weight 6,500 KDO numbers by SDS-PAGE of the Enterobacter bacteria origin JP 5- 155778 A 
JP,6-65092,A, JP,4-99481,A, JP,6-90745,A, LPS (JP,6-40937,A ~) of the molecular weight 6,500**2,500 by SDS-PAGE 
of the punt air group bacteria origin, the number of phosphoric acids 2**l-/molecular weight 5,000, the number of 
hexosamines 5**1 -/molecular weight 5,000, and the KDO number 2**1 -/molecular weight 5,000 JP6-65092A 
JP,4-99481,A, JP6-90745A LPS of the molecular weight 6,000**1,000 by SDS-PAGE of the Bordetella pertussis 
origin, the number 4-/molecular weight 6,000 of phosphoric acids, the number 12-/molecular weight 6 000 of 
hexosamines, and the KDO number 2**1 -/molecular weight 6,000 (JP,5-155778,A, JP,6"40937 A) LPS 'of the 
molecular weight 6,000**1,000 by SDS-PAGE of the Bordetella pertussis origin or 9,500**1,500,' the number 
5-/molecular weight 8,000 of phosphoric acids, the number of hexosamines 16**2 -/molecular weight 8,000, and the 
KDO number 2**1 -/molecular weight 8,000 (JP,4-187640,A), LPS of the molecular weight 5,000**1500 by 
SDS-PAGE of the Aeromonas hydronalium FIA seed-fungus origin, the number of phosphoric acids 2**l-/molecular 
weight 5,000, the number of hexosamines 9**1 -/molecular weight 5,000, and the KDO number 0.8**0 5-/molecular 
weight 5,000 The molecular weight 5,000 by SDS-PAGE of the (JP,6-141849,A) punt air group bacteria origin the 

^rlT^ W6ight 5 ;°°° ° f Lynn ' the nUmb6r 2 - /molecular w ^ght 5,000 of hexosamines, 5/molecular 
weight 5,000of KDO numbers [biotherapy (BIOTHERAPY), the 6th volume, No. 3, the 357th page 1992] etc are 
reported. As aforementioned, although LPS before and behind molecular weight 5,000 was already 'reported while 
the mam dyeing band in these SDS-PAGE was 5,000 or 6,000, the dyeing band equivalent to 30,000 or more 
molecular weight also existed. That is, LPS before and behind the conventional molecular weight 5,000 was mixture 
with with a molecular weight of 30,000 or more LPS. 

^io^wTf Cati0 ^1 1 LPS ' ^ artifiC6rS ° f ^ inVenti ° n UntU nOW A" ^-toxoplasma agent 
(JP.4-492459A), A cholesterol fell agent (JP,4-49243,A), an anti-herpes agent (JP,4-49242A), An anti-rheumatism 
agent (JP,4-49241,A), antidiabetic (JP,4-49244,A), an anti-peptic ulcer agent (JP,4-49240,A) and an immunity 
^fZi^ at °J OW9481 / A "> JP.6-141849A taking oraUy and an endermic immunity functional accelerator 
(JP4-187640A), the painkiller (JP,6-40937,A), the growth accelerator (JP,3- 155778,A), the anti-withdrawal symptom 
agent (JP,6-65092,A), etc. are proposed. 

[0008] I However, conventional LPS is, even if the trouble to the clinical application from the field of safety is pointed 
out (edited by Japan Tissue Culture Association, "cell growth factor parto", the 121st page, Asakura Publishing 
1987). On the other hand about the approach of refining LPS from a bacterial cell wall Conventional phenol water 
extraction [Ore waist foul (O.WestphaD section, MESOZZU Inn carbo hydrate chemistry (Methods in Carbohydrate 
Chemistry), The 5th volume, the 83rd page, Academic Press (Academic Press), The volume 1965] and on 
trichloroacetic acid extraction method [A em stub (A. M.Staub), MESOZZU Inn immunology - and - 
immunochemistry (Methods in Immunology and Immunochemistry), The 1st volume, the 28th page, Academic Press 
OWdemic Press), Although 1967], an EDTA extraction method [Journal of Biological Chemistry (Journal of 
Biological Chemistry), No. 243, the 6384th page, and 1968], etc. are known Thus, dissociating obtained LPS to with a 
molecular weight of about about 20,000 subunit further under existence of surface active agents, such as a sodium 
deoxycholate, is reported (the volume on Homma ****, "bacterial endotoxin", the 229th page, Kodansha 1973) On 
the other hand, the with a molecular weight of about 5,000 approach of acquiring only LPS of low molecular weight 
extremely was not conventionally reported excluding with a molecular weight of 20,000 or more LPS For example 
although drawing of SDS PAGE is shown, in addition to the dyeing band of the molecular weight 6,000 neighborhood' 
the with a molecular weight of 30,000 or more dyeing band exists in JP.4-99481.A clearly. Moreover, although the low 
molecular weight LPS of molecular weight 5,000 or 6,000 was indicated in JP,4 187640A JP.4-49240A and 
JP,5- 155778 A these are the preparations refined by each in a heat phenol process and the ion exchange, and the 
process which eliminates the amount LPS of macromolecules completely was not given, but the amount LPS of 
macromolecules was intermingled. 
[0009] 



[Problem(s) to be Solved by the Invention] As aforementioned, LPS of low molecular weight reported conventionally 
was the mixture containing the amount LPS of macromolecules, for example, in order to have used clinically as drugs 
components, such as an immunity functional activator, it was not necessarily satisfactory from the field of safety, or 



the field of medicine efficiency ability. . 

[0010] This invention is made in view of the situation as above, and aims to let safety offer new LPS which was 

excellent m bioactive highly (namely, low [ toxicity ]) as compared with conventional LPS 

[0011] 

[Means for Solving the Problem] The artificers of this invention discovered new low molecular weight LPS which is 
different from LPS reported conventionally as a result of inquiring wholeheartedly, in order to solve the above 
technical problems, and moreover, this new low molecular weight LPS found out that bioactive was also excellent as 
compared with conventional LPS very highly [ safety ] compared with conventional LPS, and they completed this 
invention. * 

[0012] Namely, the molecular weight which this invention was obtained from the microorganism fungus body and 
T™nZTnn d SDS " PAGE me r thod Usin S the followi ^ physicochemical property a protein marker of a - c is 

5,000 2,000. By the accepting [ substantiaUy Hn others-dyeing band b Elson-Morgan method The 
low-molecularweight lipopolysaccharide which has that the 2-keto-3-deoxy oct NETO contents measured by the 
being I the measured hexosamine contents / 1-3 pieces / molecular weight 5,000 ] c diphenylamine method are 1-3 
pieces / molecular weight 5,000 is offered. 

[0013] Furthermore, this invention is obtained from a microorganism fungus body, and physicochemical [ following ] 
fnnrI e n U nn r m6aSUred * SDS - PAGE method ^ the biological property a protein marker of a-f 

are 5,U00 2,000. By the accepting [ substantiaUy Hn others-dyeing band b Elson-Morgan method Being [ the 

Z * NET ° C ° ntentS meaSUred by the b6ing ' the measured ^os a mme contents / 1-3 pieces / molecular 

weight 5,000 / c diphenylamine method / 1-3 pieces / molecular weight 5,000 ] d rim lath activity A being [ a being / 
hey / 10 EU/ng /-at least e protein content / 1% or less ] f nucleic-acid content also offers the low-molecularweight 
lipopolysaccharide which has that it is 1% or less. 

[0014] Moreover, the aforementioned microorganism's being a gram-negative microorganism in this invention and 
also its gram-negative microorganism are punt air (Pantoea). **** is also as a desirable mode by the microorganism 
belonging to the microorganism or the Salmonella (Salmonella) group belonging to a group. Next, this invention is 
explained in full detail. In addition, in the following explanation, the display of a percentage is a value by weight as 
long as there is no notice especially. ' 
[0015] The low molecular weight LPS of this invention the microorganism belonging to a gram-negative 
microorganism, for example, the microorganism belonging to a punt air group, or Salmonella etc. An approach 
well-known from the fungus body which cultivated with the conventional method, collected fungus bodies from the 
^~ 1Um ' a u nd u Were CoUected ' For exam P le > heat phenol process [Ore waist foul (O.Westphal) editing, 
MESOZZU Inn carbo hydrate chemistry (Methods in Carbohydrate Chemistry), It extracts more to the 5th volume 
the 83rd page, Academic Press (Academic Press), and 1965], and anion exchange resin refines further and it can 
manufacture. Namely, suspend the fungus body of a microorganism in distilled water, and this suspension is added 
and agitated into the mixed liquor of distilled water and the heat phenol of the amount of isochore Subsequently 
carry out centrifugal separation, collect water layers, dialyze this water layer, and a phenol is removed. It condenses 
by the extra method, a rough LPS fraction is extracted, the anion-exchange chromatography (for example, 
mono-Q-sepharose or Q-sepharose is used) of a conventional method refines this fraction, and it desalts with a 
conventional method. 

l°nnn ] ^ ****** purification LPS is substantially [ as about 6,000 LPS ] equal from the molecular weight 
5,000 indicated by JP,4- 187640.A, JP.4-49240A, JP,4-99481,A, and JP,5-155778,A. Furthermore, the new low 
molecular weight LPS of this invention refined by altitude can be obtained by carrying out gel **** of the obtained 
purification LPS under existence of surfactants, such as a sodium deoxycholate, collecting only the fractions 
containing low molecular weight LPS, and removing the intermingled amount LPS of macromolecules. The amount 
LPS of macromolecules which the process of gel **** under this surfactant existence is for refining about 6,000 LPS to 
altitude further from the molecular weight 5,000 indicated by JP,4 187640,A, JP,4-49240A, and JP.5 155778A and 
is intermingled according to this process is eliminated completely. 

[0017] I The new low molecular weight LPS of this invention manufactured by the above approach The molecular 
weight measured by the SDS PAGE method using a protein marker is 5,000**2,000 as shown in the example 1 of a 
trial which carries out a postscript. By the accepting [ substantially Hn others-dvoW hsnrf h 



Being [ the 2-keto-3-deoxy oct NETO contents measured by the being / the measured hexosamine contents / 1- 3 pieces 

zl^TZna FU/° ' ; H h T lamme ' ^ ^ ' m0leCUkr WGlght 5 >° 00 ] d rim lath ^ ^ein 

la bemg / they / 10 EU/ng /-at least e protein content / 1% or less ] f nucleic-acid content says that it is 1% or less - it 

2 extend Che 7 a | bi0l ° gl f Pr0P6rty ' T d at 98% ° f PUrity H ° WeVer ' de ^ nd ^ 0n th * of 
use, extent of purification can also be made low (for example 90%) 

[0018] The new low molecular weight LPS of this invention can also be used as the drugs which have an immunity 
functional activation operation, a chemical for animals, etc. Next, the example of a trial is shown and the low 
molecu ar weight LPS of this invention is explained in more detail, the example 1 of a trial - the property that Z 
low molecular weight LPS of this invention is physicochemical and in which this trial is biological is investigated "it 



1) Low molecular weight LPS and LPS was prepared, respectively by the same approach as the preparation example 
lofa sample, and the example 1 of reference. example 

ll^ 7 a 7l7f m f CUlar WGight LPS and LPS ° f test - meth °d ** molecular weight was respectively 
SJ",^ W f ^ the S ° luti0n With a concentration of 2mg [/ml ] was prepared, and the lOmicrog was 
45m 10 ^nr" ^ ^ 10%(w/v) SDS ° f 180microl > the 5%beta-merca P toethanol of 

the 0.5M tns hydrochloric acid (pH6.8) of 112.5microl, and distilled water of 22.5microl It added to said each sample 

oue U nZ ^ ^7 • SUb ^ ntly A to Under an <«on water bath, dipped for 5 minutes, and dipped and 
quenched in iced water immediately after that. 

[0019] The migration buffer solution which dissolved 10ml 10%(w/v) SDS, 17.9g fricin, and 3.03g tris in 11 distilled 
water and was prepared was . put into the slab-gel-electrophoresis tub (made in Mari Sol). Polyacrylamide gel was 
Stent °, 1 f ' t SPeCimen ^ PUt int ° ^ Sample Sl0t > -bsequently to 150V the electrical 

Lt^te I T r ' t0 T 1 h ° Ur ' and migratl ° n ^ COntWd Until C0l0rin ^ ™«« was eluted from 
temr^rlTe ' ^"? ntatio11 161 ' 0443 ^R,d make) performed the argentation at the room 

EWM^n^ M aVIOr ri 6Cked - ^ qUantUm heX ° Samine C ° ntent ° f a heXOSami - — - 
So ie J 1 b f S ° n ; MOrgan) was carried out as follows by law (the edited by Japanese Biochemical 

d! ^ V ° 1Ume ' ^ 37? - 379th PagG ' the lst edition ' ^ Tokyo Kagaku 

vZre^aZ 100 f * ^ ^ a -Oration of 2mg [/ml ] was 

mOmTroi 1 , Wa ? (6d) t0 the S ^ itz Wlth a — cap (Iwaki glass company make), and SNHCKs) of 

donTll T 6 H ♦ ^ ™ ^ d6greeS C f ° r 16 h ° UrS ' ab ° Ut 200micro1 addi tion of after 4NNaOH was 
of2^ 

OOm-r W " fff ^ ^ ^ 105 C f ° r 15 h ° UrS > and CO ° led with the —■»■ Subsequent the 

it 127* ^ ""J 96% ethanGl ° f 67 ° miCr01 WaS added ' the rea * ent B of 67 -oremicrol was added, 

t wa left at the room temperature for 1 hour, and the absorbance in 535nm was measured. As a standard substance 
for cahbration-curve creation, 0-800microg [/ml ] N-acetyl glucosamine (Wako Pure Chem make) was used 
Mixed hquor of the acetylacetone of A:75micro of reagents 1, and 2.5ml 1.25-N sodium carbonate 
etnTnol ° f P " dimethyl benzald ehyde of B:i.6g of reagents, 30ml concentrated hydrochloric acid, and 30ml 96% 

l^od nr 1 * he r ntum content of a 1030 content was carried ° ut as ^ *» ^^1^ 

^l^Tf^ Bi ° chemiSt ^' the 58th ^ No. 1, the 123-129* page and 1974]. 

I c7( w\ P d ^ enyk 7! e (Wak ° Pure Chem mak ^ *°* othanol (Wako Pure Chem make), a 45ml glacial acetic 
™ /r: mak6) ' and 50ml C ° nCentrated hydrochloric acid (Wako Pure Chem make) were mixed, and 

Ton^ , 1 rea f ^ ™ PrePar6d - ^ Water SOluti ° n ° f 250micrcl winch contains each sample in the 
for 30 I rT ° f °- 5 ° mg/ml " mbdDg '" UDder [ ° f 100 d6greeS C 1 an water bath - it is - 

for 30 minutes - heatmg - after - constant temperature - the inside of water (24 25 degrees C) - for 30 minutes - 

250m c^ !f Knn SUre T 7 SpeCtlVGly indicated to be A420 > A47 °' A630, and A650). As a standard sample, 

250micro of KDO ammonium salt (sigma company make) water solutions 1 of the concentration of 0.5micro mol was 

[0021] From four sorts of measured value of a specimen sample and a standard sample, S value is calculated by the 



formula (l), and it is St about the S value of a specimen sample and a standard sample, respectively. And Ss It carried 
out. Subsequently, mol number X of KDO was computed by the formula (2). 
S=A420-A470+A630-A650 (l) 

X=(molecular weight of one mol of 0.5xSs xLPS)/(0.5xSt xl06) 
(2) 

** The measurement rim lath activity of rim lath activity means presenting a positivity by the rim lath test (the 
volume for Ikuo Suzuki, "the 14th volume of development of drugs, quality control of drugs and the examining 
method", the 227-243rd page, Hirokawa Publishing, 1990) which is the endotoxin assay using the king crab corpuscle 
extract and coloring composition substrate which were originated by Levin in 1968, and this rim lath test is known as 
an LPS detecting method, as a reference standard ■- 1 KORI (E.coli) of 345 pg/EU ■- it measured using the TOKISHI 
color system (Seikagaku make) using 0111 :B4. 

** The protein content protein content was measured with the Lowry method [Journal of Biological Chemistry 
(Journal of Biological Chemistry), the 193rd volume, the 65th page, and 1951]. 

** The quantum of the nucleic-acid content nucleic-acid content was carried out from the measured value 

UOD=40microg) in OD (260nm - 300nm). 

** Purity purity (%) was computed by the degree type. 

[0022] Purity = the result of {desiccation yield - (protein content + nucleic-acid content)} / [desiccation yield] xl003 
test-result ** molecular weight determination of molecular weight is as being shown in drawing 1 . Protein and 
peptide molecular weight marker [94kD which drawing 1 is [ kD ] an SDS-PAGE migration Fig., and made the lane 1 
m drawing migrate to coincidence, 67kD(s), 43kD, 30kD, 20.1kD, 17.2kD, 14.6kD, 14.4kD(s) 8 24kD 6 38kD 
2.56kD(Pharmacia manufacture)], Lanes 2, 3, and 4 are LPS (20microg, 5microg, and 1.25microg), lanes 5, 6 7 and 8 
are low molecular weight LPS (20microg, 5microg, 1.25microg, and 0.31microg), and the axis of ordinate of drawing 
shows molecular weight. 

[0023] When electrophoresis of the matter which generally has a sugar chain is carried out, when the amount of 
samples per lane is superfluous, a dyeing band becomes broad, and the molecular weight range of apparent becomes 
large. Although lanes 5-8 change the amount of the low molecular weight LPS of the same sample and migrate in 
SDS-PAGE of drawing 1 , the width of face of a dyeing band has spread as the amount of migration of a sample 
increases. Therefore, the about g amount of lmicro is suitable, and a lane 8 corresponds in order to investigate exact 
molecular weight. In addition, a lane 2 and a lane 5 make a lot of samples migrate, in order to check existence of LPS 
of the amount of macromolecules. 

[0024] Calculating the molecular weight (it calculating from a lane 8) of low molecular weight LPS from the size 
marker of a lane 1, the range of 5kDa(s) and a dyeing bandwidth was 7kDa(s) from 4kDa(s) in the central value of a 
dyeing band. Moreover, on a lane 5, in spite of having made the low molecular weight LPS of 20microg migrate the 
amount LPS of macromolecules was not accepted at all like a lane 2. From the above result, the molecular weight of 
the low molecular weight LPS of this invention is 5,000**2,000, and it became clear that the amount LPS of 
macromolecules was removed completely. 

** The numbers of hexosamines of the low molecular weight LPS of invention of hexosamine ****** were two piece / 
molecular weight 5,000. 

5 *W0° (S) ° 0ntained ™ l0W molecular wei S ht LPS of invention of KDO ****** were 2.4 piece / molecular weight 

** The rim lath activity of the low molecular weight LPS of invention of rim lath ****** was 43.5 EU/ng, on the other 
hand the rim lath activity of conventional LPS prepared by the same approach as the example 1 of reference was 8.4 
EU/ng. 

** The protein content of the low molecular weight LPS of invention of protein ****** was 0.68% or less. 

** The nucleic-acid content of the low molecular weight LPS of invention of nucleic-acid ****** was 0.50% or less. 

** Whenever pure, the purity of the low molecular weight LPS of this invention was 98% or more. 

[0025] In addition, although the microorganism and the manufacturing method were changed and examined the 

almost same result was obtained, the example 2 of a trial - this trial investigates the acute toxicity of the low 

molecular weight LPS of this invention - it went to accumulate. 

(1) The toxicity of LPS prepared by the same approach as preparation and the test-method example 1 of a samnle 



and the low molecular weight LPS prepared by the same approach and the example 1 of reference was examined 
usmg the 7-weeks old C3 H/helium mouse (from a Japanese CHARUSU liver company to pules" sarnie was 
dtssolved m the physiological saline, and per [ 5.0, 10, and 20 ] animal and 40 mg/kg appeared in th mo 

40mg tog ] admm.strat.on - m to the vein. The life and death of a mouse were observed for after [ administratis 72 

OS l a trial result ■• the result of this trial is as being shown in Table 1. In intravenous administration, in the low 

ret™? i mvention ' the exampie ° f dMth ° f a m ° use •» -* » -w* <■<-. 

izx Z Sr was 40 t :rr, mg g 80 ,hat cleariy *- Tabie but » lps ' *• *» - w«S 

20 mgfcg and fifty percent lethal dose was 6.0 • 8.6 mg/kg. In addition, although the class of microorganism and the 
manufactnnng method of low molecular weight LPS were changed and examined, the almost sale result was 

[0026] 
[Table 1] 
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© a trial result "the result of this trial is as being shown in Table 2. With the dose of 10 mg/kg 75% died [ 25% ] 
from the dose of LPS5.0 mg/kg again so that clearly from Table 2. On the other hand, i, did no, oiTfrom the Slrflo 
mg/kg m low molecular weight LPS, but 100% died from the dose of 80 and 160 mg/kg. When fifty pereent lethal dose 
w~^?t^ 

mtii^mLii^rrrr;^:^ perceat iethai dosa ° f w — ^ <*«*■ - 
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[0030] 
[Table 3] 
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[0031] the example 4 of a trial - this trial checks the TNF production effectiveness of the low molecular weight LPS of 
this invention ■- it went to accumulate, the caudal vein of the 7-weeks old male C3 H/helium mouse (it purchases from 
Charles River Japan, INC.) of each three groups ■■ per animal -- 0. -- it injected with 0.2ml of physiological salines 
containing LPS obtained by the same approach as the example 1 of 1, 1.0, or lOmicrog, and the low molecular weight 
LPS manufactured by the same approach or the example 1 of reference, and coUected blood the 1 hour after and the 
blood serum was separated with the conventional method. 

fool 21 T ,^ he T 3CtiVity ^ ° btained bl °° d S6rUm WaS meaSUred by the a PP raach based on the t°*i«ty over 
L929 cell. I hat is, L929 ceU was prepared to the concentration of 8x104 pieces / lOOmicrol by the MEM culture 
medium which contains fetal calf serum 5%, this was wound around each hole of 96 hole flat bottom plate every 
I lOOmicro / 1 ], and it cultivated under 2 hours and 5%C02 existence at 37 degrees C. After that, actinomycin-D was 
added so that it might become in ml and Imicrol. /, the blood serum sample or positive control Homo sapiens 
TNF-alpha (Asahi Chemical Co., Ltd. make) which carried out phase dilution by the MEM culture medium was 
added every [ SOmicro / 1 ], and it cultivated on the still more nearly same conditions for 18 hours. After removing a 
culture medium with an aspirator, it washed by 37-degree C PBS, the dead cell was removed completely, 1% methyl 
alcohol solution which contains a crystal violet 0.1% was added, and the viable cell was dyed TNF activity was 
calculated based on the relation between the dilution ratio of TNF-alpha which measured the absorbance in OD 
590nm) as an index, and used whenever [ this dyeing ] as positive control, and an absorbance 

[0033] The result was as being shown in Table 4. In Table 4, TNF activity is the average of each three groups. The 
TNF production effectiveness of the low molecular weight LPS of this invention became clear [ exceeding it of 
conventional LPS obtained by the approach of the example 1 of reference ] from this result 



[0034] 
[Table 4] 
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[0035] Example of reference 1 trypton (Difco make) lOg, 5g (Difco make) of yeast extracts, NaCl (Wako Pure Chem 
industrial company make.) The glucose which added lOg of bests to 11. of distilled water, adjusted pH to 7 5 by NaOH 
sterilized I with the autoclave, and sterilized independently (Wako Pure Chem industrial company make.) To the 
Sakaguchi flask of 500ml ** of 100ml of culture media added at 0.1% of a rate (it is indicated as Lbouillon culture 
medium below) which entered, a best - Punt air AGUROME lance saved at 80 degrees C (Pantoea agglomerans) A 
single colony is separated and inoculated from preservation strain. Shaking culture was carried out at 35 degrees C 1 
night and as it was, the whole quantity was inoculated into the Sakaguchi flask of 3 liter capacity containing 1,000ml 
Lrbouillon culture medium, and was cultivated similarly. 

[0036] Furthermore, the fungus body cultivated to the table-top-type fur mentor (B.E. MARUBISHI Co Ltd make) 
of 10 liter capacity containing 71. L-bouillon culture medium was inoculated, on these conditions, aeration culture was 
earned out, the after harvest was carried out, about 70g wet fungus bodies were collected *nH ,rvnnro C ™H™ „f 



old f abn ^ 70 f P Gn01 1" add6d 90 500ml% ' ^ at 65 ' 7 ° d6greeS C > * agltated for 2 0 -nutes, and 

cooled [ about 70g of ^preservation fungus bodies was suspended in 500ml distilled water, and ], aflong-intervak 
alignment processing was carried out at 10,000G and 4 degrees C for 20 minutes, and water layers were collected 
The same actuate as the above is repeated for a phenol layer once [ further ], it dialyzes 1 night a phenol is 

kZ: Ltd zz ) ? e :T? d T: layers are put together ' 1 and * is ext - **** ^JiA^z 

Kaisha, Ltd^ make.) about the hqmd m dialysis. Extra **** concentration was carried out under the nitrogen gas of 
two atmospheric pressures with the molecular weight 200,000 cut-off film using UK-200 

0037] The obtained rough LPS freeze -drying object is dissolved in distilled water, filter sterilization is carried out 
the buffer solution is added, and it is an anion-exchange chromatography (Pharmacia manufacture.). It applies* 
Q-sepharose first flow and is lOmM tris. - The sample solution is dipped in a column with the buffer solution 
containing NaCl of HC1 (pH7.5) and 10mM(s), and they are 200 - 400mMNaCl / lOmM tris. - Elution of the rim Z 
ac ivity fraction was carried out by HC1 (pH7.5). Extra **** of this eluate was carried out on the same condition^ 

Ztr^™^ condensed ' * freeze ' dried and about 3oomg purificati ° n lps - ° bta - d fr °-z: 

[0038] I Hereafter, an example is shown, and about this invention, further, although explained concretelv this 
invention is not a detail and the thing limited to the following examples concretely, this 

innool 



[0039] 
[Example] 



Purification LPSlOOmg obtained by the same approach as the example 1 of example 1 reference by the concentration 
of 5mg/ml A solubilization buffer-solution [3% sodinm deoxycholate (Wako Pure Chem make), It counts o o Z 

manuttn^ , , n fa" Y ' * ^ °' * Sepha ^' S' 200 ™ "»"™ (Pharmacm 

manufacture) calmly, " consisted of an elution buffer-solution [0.25% sodium deoxycholate (Wako Pure Chem make) 

bv * ^'T; °1 1" t E „ DTA ' " 10mM ** ««. and 800ml (50 hours) elution was eam^out 
by the 16ml [/o'clock ] rate of flow by pH8.3]. 

[0040] He is a fraction collector (ADVANTEC Co., Ltd. make.) about the eluate obtained while controlling the rate of 

for W 2 4 Ta g t f PUmP PI (PWmacia — ^ct U re). Fractio.ation was carried o U t by SF2 120, 2^ (T^ 

aZ ttTT ^ ^ diSCarded ' ^ fraCtionation was «*d «* up to 80 fractions in 10ml / fraction 

bt L 1 ^7"^™ f^lT ; Perf ° rmed ^ UIUmUted S ° luti0n ° r the dUuent about ««* eluted fraction 

oLe Ja^n S r p ^ ^ *~* ^ ° f redUCing SUgar and the 2nd ed ^"> the 50-52nd 

page, Japan Scientific Societies Press, 1990), and the elution condition was investigated. From the result of the 

e3 e I T 7 . SDS " PAGE ^ Perf ° rmed am ° ng ^ fractio -tion (fractions 30-60) e^tJ^St* 
01^1 J"" 18 ^ ° f fractions 37 ^> and the fractionation pattern of LPS was investigated 

Consequently, low molecular weight (molecular weight about 5 kD(s)) LPS was accepted, and since LPS of both a 
—leculedai^^ 

further the low-molecularweight LPS fractionation of a fraction 45-55 as follows 

10041] Each fraction was mixed, and it freeze-dried, and suspended in ethanol, centrifugal separation removed 
meltable deoxychohc acid to ethanol, and low molecular weight LPS was collected to the insoluble fraction. Ethanol 
processing of a low-molecularweight LPS fraction was repeated twice [ further ], deoxychohc acid was removed next 
it suspended again in ethanol 70%, the buffersolution component was removed by centrifugal separation tnt 

^gh^ 

weight LPS to the insoluble fraction, and freeze-dried and refined it to it was obtained 

^eJJZZT 0 ^ f ''I ° f POtaSSiUm ^^P^Phates, and 8g of sodium chlorides were 
b ow nil P i!i T\ ^ SterdiZed 15 minUteS at 121 dGgreeS C (this is called basal medium 

loZ lo h f magneS T, CWOnde ^ 3ml ° f ° A% malachite -"ons were added in sterile 4 0 o/ 0 to 

H ^ ' thlS WaS ^ int ° the ma ^sium-malachite green culture medium. 
ZZJ Sm ? e ™ l ° ny WaS , and ^oculated into the Sakaguchi flask of 500ml ** of 100ml of 

Z ~ n T XT' 1 ^ Whkh entered **" ^ Salm ° neUa Mmnesota (Salmonella minnesota) 

preservation strain, shaking culture was carried out at 35 degrees C 1 night, and as it was, the whole quantity was 
inoculated into the Sakaguchi flask of 3 liter capacity containine a 1.000ml ™™i ' 11^ ,!!! 5u 



medium, and was cultivated on the same conditions. 

[0043] Furthermore, the fungus body cultivated to the table-top-type fur mentor (B.E. MARUBISHI Co Ltd make) 
of 10 liter capacity containing a 71. magnesium-malachite green culture medium was inoculated, on the same 
conditions, aeration culture was carried out, the after harvest was carried out, about 50g wet fungus bodies were 
collected, and cryopreservation of this was carried out. The heat phenol was added 90 500ml%, and at 65-70 degrees 
C, it agitated for 20 minutes, and cooled [ about 50g of cryopreservation fungus bodies was suspended in 500ml 
distilled water, and ], at-long-intervals alignment processing was carried out at 10,000G and 4 degrees C for 20 
minutes, and water layers were collected. The phenol layer was processed by the same actuation as the above once 
L further J. 2 times of water layers are put together, it dialyzes 1 night, a phenol is removed, and it is extra **** 
equipment (Advantec Toyo Kaisha, Ltd.) about the liquid in dialysis. Extra **** concentration was carried out under 
the nitrogen gas of two atmospheric pressures with the molecular weight 200,000 cut-off film using UK-200 
[0044] The obtained rough LPS freeze-drying object is dissolved in distilled water, filter sterilization is carried out 
the buffer solution is added, and it is an anion-exchange chromatography (Pharmacia manufacture.). It applies to 
Q-sepharose first flow and is lOmM tris. - The sample solution is dipped in a column with the buffer solution 
containing NaCl of HC1 (pH7.5) and 10mM(s), and they are 200 - 400mMNaCl / lOmM tris. - Elution of the rim lath 
activity fraction was carried out by HC1 (pH7.5). Extra **** of this eluate was carried out on the same conditions as 
the above, it was desalted and condensed, it freeze-dried and about 210mg purification LPS was obtained from about 
50g wet fungus body. 

[0045] It dissolved in the solubilization buffer solution which contains a sodium deoxycholate for this purification 
LPSSOmg 3% by the same approach as an example 1, and developed in the sephacryl S-200HR column (Pharmacia 
manufacture), the fractions containing low molecular weight LPS were collected, it suspended in ethanol after freeze 
drying, and centrifugal separation removed buffer-solution components, such as deoxycholic acid, it freeze-dried and 
the low molecular weight LPS of about 5mg was obtained. 

[0046] As a result of measuring the molecular weight, the KDO number, and the number of hexosamines of this low 
molecular weight LPS by the same approach as said example 1 of a trial, they were 6,000 or 2.01 pieces / molecular 
weight 6,000, and the 2.8 piece / molecular weight 6,000, respectively. In addition, the SDS-PAGE Fig of low 
molecular weight LPS refined by drawing 2 from the Salmonella Minnesota strain is shown for reference The lane 1 
in drawing Protein and peptide marker [94kD, 67kD, 43kD(s), 30kD, 20kD, 17.2kD, 14.6kD, 14.4kD 8 24kD(s) 
6.38kD, and 2.56kD(s)(Pharmacia manufacture)], Lanes 2, 3, and 4 are the purification LPS before gel'**** in the 
formation of sodium deoxycholate existence (20microg, 5microg, and 1.25microg), and its lanes 5, 6, 7, and 8 are low 
molecular weight LPS (20microg, 5microg, 1.25microg, and 0.31microg) 
[0047] 

[Effect of the Invention] The high low molecular weight LPS of bioactive is offered very highly [ the safety which can 
be used as drugs etc. ] by this invention as explained in detail above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the SDS-PAGE Fig. of each LPS sample. 
[Drawing 2] It is the SDS-PAGE Fig. of each LPS sample. 



[Translation done.] 



ClQ>H*Mftt* (J P) (12) &H«||^|( A ) 



(ll)ttflftfW®H*4§ 

1WF8- 198902 

(43)&iBB ¥$8^(1996) 83 6 B 



(51)Int.Cl. 6 

C 0 8 B 37/00 

// C 1 2 P 19/04 

(C 1 2 P 19/04 

C12R 1:42) 

(C12P 19/04 



m&mx mxm<D&4 ol (£ n jo m$K\z®.< 



<21)fflR#*J 


&m¥7- 12126 


(71)ffl«A 


595013106 








*» »- 




¥^7^(1995) 1£27 B 




«^;iim«btittw* i TB2i#2o^ 






(7DUHA 


390025210 








Mi as-® 








*&IB1M:H#KJfcS/ll 1 -10-21 






(72) mm 


am »- 








#*Jrim«^rUHI* 1 TB21#20# 








tt K-« 








m^C«1SH«EatC5;il 1 T@10#2Hf 








wr mm 








Mymimmir® 2 t §35*12^ 






(74)ft3A 





(54) HngQgft] fi«HF«U##U-9-y*5-f K 



(57) [gift] 

HfcS] »£1&ll#a»6f# 6ft, a) jr>A*ffv- 
*-*fl»TSD S - PAGEffir«BeOfc»^«*« 
5, 00 0 + 2, 0 OOT40, tt<C3t&«£Ba!>&l> 
Ci. b) *Av>-*jU#>fticj:9MjeLfc'v*v 

c) y7x-*T5>ft(cJ:»)iMSE0A:2-^h-3- 
r**^** h*- h^*#l~3<i/#^*5, 0 0 
O^^Ci, d) yA7^ffitt*JfJ>&< ifc 1 0EU 



a) 3(>;^»7-*-%fflc>TS D S - P AG Eft-C 
»J£bfc#Ta#5 . 0 0 0 + 2, OOOt^l ffefC 

b ) x;uy > - *.n,#>j£«: J; 0 »J£ Ofc^* v •»+ = > 
#S#l~3fI/#^i5, OOOT?*5Ci 

c) ^7x-;UT5>iS{Cj;0ffl'JSL/fc2-^h-3- 
? I * + J'tf*r*-r»#l~3ffl/#-?jB5. 0 0 

ZGt&i&ftJ-m V VVvJjvJ F„ 
[ll*S2 ] |R£WI^6«6tl. #©a ) - f ) 
©fflft^Iftfc J: 

a) $>A*l7-*-4fflUTS D S - PAGES? 
l'J£bfc$B*#5, 00 0 + 2, 0 00T*f), fftit 

b ) xju v > - *j\,tfymc <fc 0 ajjg Uc's* v if 5 > 
£*#l~3ffl/#?-a5. OOOt^Ci 

c) ^7xx;UT5>SfCj;«9jS>J^L/c2-^h-3- 
mi/*fh*-hSt#1^3f/^F15, 0 0 
0-C&£Ci 

d) 'JA7^W, ^<ifclOEU/ng?^ 
Ct 

e) *>X*fr£»# % l% (Ul) «TT*SCi 

f ) KBK^S^. 1% (M) «TT?**Ci 
£Wf Sfi^S y y if » a ^ -C F„ 

[if#JI3] 8R*!»3&J. y5A«ttta^«fc**8»* 
5iSfcfil2 tcseacDiS^-a y y i+ y ti 7 J 
F. 

[fS#B|4 3 i/5 ARft&ffi£«f#. A> r XT (Panto 
ea) RKR-r saffi1!j*fc«-9-;U** 7 (Salmonella)* 

Wv iov-i Fo 
[A!B©l*Ja&K!jB] 
[000 1 ] 

[0002] 

[tJ£*©a«] y##y-9-»*5-f K (lipopolysaccha 
ride, ttTLPS£iEtt-rac&#*£) fct. 

5S^M^©^7AKt4*fflBfflian©-x 
7* Kyy*>*Hto>m«:ffftt/ri»*jnw*»J:Cf«l 
^^^S^t^Jtif), ORJi*}J:jfx>Kh4 1 ^ 
>©rittfiS»ibrfli6*iTl>S [is*- • xa • 
— fe>fc.fcO'7-JU • a,^, ^p. M . chuysen an 
d R. Hakenbeck) JR. Tx^- • 3>7"y^>^^ . 
^^iX MJ- (New Comprehensive Biochemistr 5 



(2) «fH¥8 - 1 98 9 0 2 

2 

V)J . SB 2 7#, /<*f-yr* • ~bJl • ^^-;U(Bacte 
rial Cell Wall) . 8^->\ x;Hz <tf aT (Elsev 
ea) . 1 9 9 4*f] . L P SCD3S**Ji«. ttRftffiflt 
%M~$h 'J b" FA. ft &C5*W&£ UcR^Ti Of tfft 
^'^i- 3£fcO«Fg£*ra>3fiS#J:»)fcoT, l >S 

( ra«/w^f ^yny-«*ffflBS«j , &4 3 1 

■^->\ Biv^n^b^fi 1 9 8 5^) . 
[0 0 0 3 ] y f FA ©£*«£{*£< ©M«(cSj1-C 

*o. s*#tt»i8-i. ee^©^3tf5-;u • y 

10 An-y-5>*6ft»)C-lffi*J:0tC-4 ' fiiC^ft-e 

t KP+i/ffittHitt^b, !4#©|iJ!gK^^L-C^ 

^m?**#^#tt#£<g&»). 2, 3-y?J 
^-2, 3 -^7 ; ^ + ^-D-i'';l/3-x©^3!)>6^-5 

«ta$3tiTt»s (Mafias. m^-mmA 

9tj < »8 2t-i/ l aigat, 1 9 84*fO. 
[0 0 0 4] R=iT©^i&Htr;U^^7«©J:^{C-eft 
20 (c*-rSAg|5^©iSS(cSffl-cS>5it^£. Ai§B©cfc 

&3 [J/x - • XA • fe>teJ;0'T-;l/ • m^^- 

>^s»^(J.M. Chuysen andR. Hakenbeck) J®. Tx^ 
- • ayfy^y*/-? • h './-(New Compr 

ehensive Biochemistry) J . ^2 7#. /^f • 
-fe;l/ • (Bacterial Cell Wall) , W2 8 3-^- 

T(Elsevea) , 1 9 9 4*f ] . — ^ic^ 

KDOiietshrs) ©R3 7{cs»©flte£fiR#r 
30 KDO£rtLTyeFA4«r£t/rt»s*i. 
&c<fc o-r^-rft^-^*/c«jR^^inLrt^ lps 
©£fifcfci6*vct>s • xa • ^a— b>*»J: 

t>*7-;l/ • j\ *j>t X y ^ (J.M.Ghuysen and R. Hakenb 
eck) rxa- • 3>7'y^>f>^ • ^V^-T- 5^ 
h y-(New Comprehensive Biochemistry)! . H2 7 

^^-r yT^ • -fe;U • (Bacterial Cell Wa 

11) . $2 94^2 9 5^-y. xjU-fe^' ^ T(Elseve 
a) . 1 9 94^] . 

[0 00 5 ] 0«FH^a©«gtt, «)&&#©$-<:'«& 

40 3H*r*o. liic»s«T*,r. i^sotnJSi 
OT©r§tt^-r. — «tec»a<D4i«4B & «c & 4- u =f« 
©«iib«is*i#ai-rs*j. isi-mn^^^s^©. 
*fci*aiiii/fliji-ctti>fc©<>jaii5tin>i. o#^^ 

®©4^fiS«R =1 7©-€-ft £ jt{£^©3tl2^S 

s^a*a»-r 4 c<t^Dji6r*o. n©s**jj:t>'9 
f ^>©w^(cj6ffl$tiri»s [^i- • xa • 

-42>*J«fcc>'T-;U-^^>r>-C. y ^ a .M. Chuysen an 
d R. Hakenbeck) H. rx ^l- • 3>7'y^>v^ • v< 



(3) 



ftm¥8- 198 90 2 



V)J . 02 7«. ^#7->)7)l>- -bJl- 9tf-;UCBacte 
rial Cell Wall) . 02 6 5-2 6 7^-^. x;U-fe^' 

7(Elsevea) . 1 9 9 4^] . 
[0 0 0 6 ] LPSttiftt^S^II^^ltU 

m«tftJB*jJ:ofLPS«rEIl^Kft40teii^. 
ft«Kl6#i«li3*iSCi#6. LP Sim&<7 

%»*n*>&wwa (7i?*>*y h) ©-aiuraffl 
strci** (*p H ^»^ rmnA«Kj , 03 1 2^ 

-5>. WKtt. 1 9 7 3^) . ge* % ^a^«ttLPS 

LPSt^otfe, 10 6 -10' OSftt^#W 

.0211 -s-y. ffgtfl, I 97 3f)„f© 
«. J=l«Wfl^-«©/h3l>LPSfc#£3ft. /J^fib* 
OSDS-PAGEKJ:4^l8, 00 0 + 1. 0 0 
0£fc«5, 0 0 0 + 2, 00 0. ';>K»1~4/^ 
-PM8, 000, MVt5>t6±2/^i8, 0 
0 0. Htt|t»6±2/*HF*8. 0 0 0. KDOt5 
±1/&FX8. OOOCDLPS (#^4-492 4 
5 ftm¥4 - 4 9 2 4 3 £|R, #HJ¥ 4-4 20 

9 2 4 2 &HW4 - 4 9 2 4 1 ftRff 

4- 4 9 2 44#&$g, fSB8¥4-4 92 4 0^&$B, 
^H¥5 - 1 5 5 7 7 8#&«. ftRffe - 4 0 9 3 7 

. i'nu^fiBJ&DSDS-PAGEfcJ:*^ 
14 0, 0 00-9 0, 000. U>IB»4±1/^F- 
a 173. MrV*5>K7± 1/^HS. 
6+1/^11^, KD0i2±l/^il^o L 
PS <»H¥4 -4 9 24 5#&«. 4$H¥4-4 9 2 
4 3 &6B¥4 - 4 9 2 4 2 ttH¥4 - 

4 9 2 4 1 #&$g. &H¥4 - 4 9 2 4 4#&«. 30 
¥4-4 9 24 0#&#R. «H¥5- 1 55 77 8#fi 

«. =f#M¥6 - 4093 m&m . Ali®S*©S D 

5- PAGEfCj:6^fi30, 0 0 0+ 5, 0 0 0. 
y>M»l 2/#^»37J, ^*V*5>»4 5±6/ 
#**37J, Mfrgg&l 8/#TS3 77. KDOt5± 
1/#TS373©LPS 0&HPP4-49 245-«f& 
$R. ftK¥4-49 2 43#&«. W4-4 9 24 
2#&«. «H¥4 - 4 9 2 4 1 #H!¥4 - 4 
9 2 44-5I&&, «FiB¥4-4 9 2 4'0^fi«) . 
"SS4*©SDS-PAGE{Cj:4^iFa6. 0 0 0 ± 40 
1. 0 0 0S/ctt9, 000+ 1, 0 0 0. U>BB»5 
/5H^S8. 0 0 0. ^*V1+5>^[1 6±2/^* 
8, 00 0. S§mm 5/^«8. 00 0. KDO& 
2+1/^18, 0 0 0OLPS («fB8Jp4-492 
4 5 #ggip4 - 4 9 2 4 3#&8L ^¥4 - 
4 9 2 4 2#£$g, ¥f®¥4 -4 9 2 4 1 ftffi 
3 P4-4 9244#&«. «B8¥4-4 9 2 40#fi 
80 . ABf S *© SDS-PAGEKJ: 5^14 
0. 00 0 + 1 0, 0 00*fctt8. 00014, 00 
0. y>M»12/^f35. ^*v*s>»4fi+ wi 



6/^F*3^. fliffiBSU 8/^fi37J. KDO& 
5+ 1/#^S37J©LPS (4#H¥6 -4 0 9 3 7# 
&*R) . -b5^7JWBaS*OSDS-PAGECCj:4 
*HF-*5. 00 0+ 1, 0 0 0, y>IB»2±l/^f 
■5. 0 0 0, ^+V-9-5>»9± l/^f»5. 0 0 
0. KD0l!2 + l/^15, 000CLPS 
¥6 -4 0 9 3 7-5|&fR. «f»¥5 - 1 5 5 7 7 8-S|& 
#. #I3¥6 - 6 5 0 9 2 -if&$g. &ffl¥4 - 9 9 4 8 
HHHB. ! f*RW6 - 9 0 7 4 5-^&«) , i>rPA 
f * -JUfflfflS*© SDS-PAGEfCfc S^*6 , 

5 0 0± 2, 5 0 0. 'J>i»l-2/»^«5 1 00 
0. ^*V*5>»7±1/#*S5, 0 0 0, KDO 
$tl-2/#^85, 0 0 0©LPS (mSSW-6-40 
9 3 7#&«. *SBPF5 - 1 5 5 7 7 8#&«. 

6 -6 5 0 9 2-5f&fg, &RPF4 - 9 9 4 8 1 

«M¥6 - 9 o 7 4 5 , a> hxramnis* 

©SDS-PAGEtCj:^i6, 50 0 + 2, 5 0 
0. 'J>&82±1/*H*5. 0 0 0, ^*Vi+5> 
»5±l/^f-M5. 0 0 0. KDOI&2 + l/#^a 
5, 0 0 0©LPS (imW-6-40 9 3 7 4$ 
^¥6 - 6 5 0 9 2#&*. «M^4 -9 948 1^ 
*. Wl¥6 -90 7 45^®«) . WB^®S*©S 
DS-PAGEKii^flB, 0 0 0+ 1, 0 0 0, 
] )>W&4/ftJ-m6 , 0 0 0, -N+V!fS>^l2/ 
#T-*6, 0 0 0, KD0»2±l/^i6, 000 
©LPS (<®m¥-5 - 1 5 5 7 7 8-5§&$R, &RJ¥6 - 
40 9 3 7#&#) , WEH£®E±J*©SDS-PAGE 

fc<ta^?-«6. ooo+i, ooosfcttg. 500 

± 1, 5 0 0. y>BI«5/»^«8. 0 0 0, -v*y 
t3>ftl6±2/»TI8, 0 0 0. KDO|fc2±l 
/5H^*8, 0 0 0©LPS («f0B¥4- 1 8 7 64 
0) . TiottX • t Fa7^7«SS*©SDS- 
PAGE(Ccfc€.^a5, 000 + 1, 5 0 0. >» 
»2±l/^F-»5. 0 0 0. ^*Vt+s>ifc9± 1/ 
fl^«5. 0 0 0. KDO&O. 8±0. 5/#^B 
5, 0 0 0©LPS W6- 14 1 849^ 
m . vn-> hxrH$fflMS*©SDS-PAGEJCJ:S 
^»5. 0 0 0. y>»2/^*5. 0 0 0. ^+ 
V-9-5>^2/^S5, 0 0 0. KDOtfe5/^i 
5, 00 0 [^Y*H27t-(BI0mERAP0. 06#, 0 
3-Sf, 0357^-y, 1 99 2f]f*JSS?htl> 
5 0 B'JlE©<bte0^a5. 0OOff|©LPSH, 
KKlR&^tiTl****. C*i6©SDS-PAGEtC*$ 
^SiSSfe^jJS. 5, 0 0 0lfc(J6, OOOWii 

[sjB#tc, »^*3^«±{cffi3riSse^fei?SEori> 
ic(Dx-&z>„ ep%. ee*©^s5. o o oiaa©L P 

S 3 ^«±© LPSi ©ig^^r* o /c 0 

[000 7 ] LPS©fflj8«:ot»T«C©|6W©IM8* 

/I Q O /I K o -S/\*n \ — i - _ .. ,r^^ ^j-„ 



4-49243 . m^^m mm¥4 - 4 

92 42#&«> . R';*r>^«(« BT 4-4 9 2 
4 1 . ftfgjg^ftlj mm¥4 -4 92 44% 

*> . tmnmum mm¥4 -49240^ 

«) . *ffi«filrSttfkSii <#H¥4 -9948 1% 
«. «fH¥6 - 1 4 1 8 4 9%$g) . SP . 

mmmm mm¥4 - 1 8 7 6 4 o%«> . mmm 
mmo-40 9 3 7#&») , mammmmw- 
3-15577 8#fi«> . mmmmm (mw - 
e 5 0 9 2%$g) saqwshrna. 1( 

[0 008] LfrUt*ifi?> % fi£*©LPStt, $£&© 

ffl»»6. Bflafiffl^©m»S36JJH([gtir (h* 

ffl»ig#££lB. r«BJassH^.p artij, 012 
1 f9«ftE. 1 98 7^) 0 -^, $JHS©iHBia 

*-*»aSi • h7 T -;Ko. vfestphai) 

-(Methods in Carbohydrate Chemistry) , 05 ^ 
8 3^-^ v 7*f5 • 7' (Academic Press) 
1 9 6 54PK hy^WUHWUHffi [I-IA.^ 20 
*^CA.M. StaubXB. jiyjX.^.^py-.. 
T> K • ^Ay^rs^ h y- (Methods in Immunology a 
nd Immunochemistry) ,01^ 02 8^-ix, Tiy? 
• V' (Academic Press), 1 9 6 7^], ED 

* r y- (Journal of Biological Chemistry) 02 4 
3#. 06 3 8 1 9 6 8^] SaffcH&ftTH 

c© c t^(cLrf#e,n/cLPStt, 

gStiTH* CfcRSiMiL TfflMrtS^j ,0229 
^-y. »mt. 1 9 7 3*) . o, o 

0 0£Lh©LPS***-r. #*S5, OOOI@0i 

«M$nt^too/c„ «it{*ffPB¥4-9 94 8 
l#fi«fCtt. SDS-PAGEOI^ntl^ 

**, ^ae, oooi*js®ifta»«:aiitr. #^*3 

«W¥4 - 1 8 7 6 4 0#&#, ft^¥4 - 4 9 2 4 0 
^**W^5- 1 55 7 7 8^»c*v»t» 40 
^*5, OOOSfctte, 0 0 0©i^lLPS« 

«LPS#g£LTl,>fc„ 
[0009] 

3tirc»*fi»^Ji©LPS«. **H4tLPS*Stf 



C4) W8- 1 98 902 

6 

ttMS»tt«B©SH*>6 0 feSSJE©t» < fe©-c«tt* 

[ooio] comma, &±<otts*)<ommcm*x 

&3*ifc6©T*D. fie*©LPSfCtbLT$±tt*s» 
< «tt*sfi< ) . *>^«!fgtt©«nfc«r 

«<cLPS4»«-rsci%aw4 0Tc>* 

[00 11] 

) fttsm, se*wssnti»*LPS4t»ttsfH»«tfi 

L*fc£©»r8&<lfcH«LP 

s*»\ 8e*©LPS{ctt^Tffi a br$^e*tiaF< 

4«ift6ffi*©LPS{cjtbT«nri»*ci*sc» 
ttiU c©|ggi*3SfiS0fc. 

[0012] TT&fr*i, £©!$»«. ^^lS<**^ff 

^n, ;A©a) - c) ©aft^fltjftfr 

a) ^;^l7-*^ ffll)tSDS _ PAGEffir 

%mbtcft?mw5, ooo±2, ooor&o mc 

b ) x ; U v > - * ; V H > S ft «fc D o fc ^ + v ^ 5 > 

C) ^7xx;UT5>^C s fcl)SiMb/c2-^h-3- 
^**^**h*-hS«*Jl-3«/^f»5. 0 0 

[0013] S6JCC©»l»tt. 

n. ^© a ) ~f> <omtmftts&vmbsnm!st 

a) ^>^f«v-^- 5:fflt ,- CSDS _p AGE&r . 
S'ML/c^a^5, 00 0 + 2, 0 0 0T*9 fate 

b ) XJU V > - *^^>ft{C J; IJ jBUe^ y ^ , 

$MWl^3m/a*M5, OOOT^Ci 

c) y7*ijUT5>ffi{cj:rjilceL3lfc2-^h-3- 

rttfttht-h&mifii^sm/fH-ms. oo 

0T'*SCi 

d) H?^, #&<£t>10EU/n*T*S 

e) l%« T r*4Ci 

f ) iiMis, 1 %WFX'$> 4Ci 

[0 0 1 4] C©|gK{c*j^rtt, b«I2©^^ 

^->hxT(Pantoea) JR{C«rsa4«J 
*^tt^^**5(Salinonena)«{CJI-rS»ftttT*S 

sat-*. «T©K9i«:*i»r. s»*©a^ 

[00 1 5] C©^Bj© {g ^L aLPS{J 



tf. • ^i^F7 7 -;Ko. west 

Phal) Jg. yy 2,X- -Y> • tf-sJW KU-h • ^5 
* r (Methods in Carbohydrate Chenistry) . SH5 
m, $88 7*f5 * * • y (Academic Pr 

ess). 1 9 65^] . iCXKHmb. «*6Jc. 

©«H*%ISS*{c»SJL. £©»iB«*SKS*;fa«fcc«j 
g*©$i 7 x y --»KOjB^*{CSSJD L TUB* L . > r 

SR^atasfc«fco?sfflurfflLPSiii» 

[0 0 16] C©«fc5fct,T»6*lfcfiWLPSltfBH 
¥4- 1 8 76 4 0#fi«. «H¥4-4 9 24 0#fi 
fH «fBH¥4 - 9 9 4 8 1 ^$g*jj:c>'#^5 - 1 5 
5 7 7 8^fg(c^3n^»T*5, 0 0 0*6 6 
0 0 0gJt©LPS4*ftWtc*Oi,. ?6(C, 2 

©J?ffl«M©^&Try;uaiii 0, ffi^^fiL ps* 
^f4a»©**iittL. «firr*iiFa-7«LPS£ 

BftSTiCifCtoT. 3 ftfcc ©&!»©»? 

&&ffi#T»LPS*f#£c 4 CCD^ffi^tt 
«fiSWTFr©yjuaiii©XStt. #^^4 - 1 8 7 6 4 
0 ft0B¥4 - 4 9 2 4 0 ^fgfc «fcCJfif$M¥ 5 
- 1 5 5 7 78#^«{CH^Sn*^a5. 0 00* 
66, OOOgaoLPSfcMKfc&tCffiS^fca© 
&©T-&fD. C©Ig(cj:9g&T5iK*HP*LPS*J 3( 

^c^^n-5©r*5c 

[0017] «±©*ffi«C«fc*)«Jg$tifcc©|6W©*f 

a) ^;^fv-*-^o tSDS _ PAGESr . 
f'J^0fc#^*#5, 0 0 0 + 2, OOOt'^0, flfefc 
SSfi^HflTWtCSfeJfcHC 4 

b) i^V>-*JU^>iS(cj:0S>ML/c^+v-!f5> 

da*i~3ffl/^jt5. ooor**c4 

c) ^7x^T5>S{C^0SiM^/c2-^h-3- 40 
r*+^**h*-r£S#l~3<I/#^M5, 0 0 

d) 'JA^rStt*. ^<HlOEU/ngn§ 
C4 

e) 1%^TT-*€,C4 

f ) 1 %«TT* SCi 

4t9 8%©«S*WUrt»S. L^L^e,, ^@ 
W«c<fc^T». ffilg!©*lff£{g< (WAtt. 90%) r 
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[0018] commmmtm^mL p s«. 

»^«LPS«C-3l»r 3 6JC#U 3*g0U 

c©K»tt % c©«w©(g^f-aLPs©affc^fljj*jj: 
l ) Ktt©HH 

^ss« 1 *£vmm 1 4n-©^a(c«fc o tss&mL 
10 2 ) imam 

LPSWy'LPS^ &3*ic£jg o T 2 
mg/ml(D«ltO««iRSL, *©10w»*l. 

K. 180ul©l 0% (w/v) SDS, 45 Ml© 
S^tf-^OU^^x^y-,^ 90yl©CBBfem 
*«. 112. 5m1©0. 5MM;xJ|I(pH6. 
8)*J«fcV2 2. 5 m I©«a**JBitrB|«l / fcSD 

[0019] 1 0m 1©1 0% (w/v) SDS, 1 
7. 9g©h>;^>*iJ:c>*3. 0 3s©H;Wi i;„ 

^*©«a*K«worp«L3ifcewMt««*^ 9 ^ 

£Aft. IE?:5 0V(ClBfri, 15 0VK® 

aiwrraic. ig^s* »nei-0443 
fc, ®^+v-y-5>^w«©^a 

•^*V9-$>$WS£. (Elson-Mor 
qan)& ( H*£ttSS£«. r£<b¥£|*I»ffij . JJ?4 
«. *3 7 7~3 7 9-*-y, HE mm^laJAtti 
AS. 1 9 7 6^) (c«tO*©4iBr,5E*Lfc. LPS* 
&S*CCjg#L-T2mg/m 1 ©a&©8Stea«u 
^©1 00m 1 ^^J^ t ,^f,'; U 

Kffiso, cmioomiosnh 
cisaymi/ci 1 o'cx'i6mmmmb, ©^4nn 

aOH^200/i lJBaor pH*7KBWOfe. -e 

© 1 0 0 m 1 £#iru #j©* ^ y a + , -?m* 
£? ytcAn. 2 0 0 u 1 ©kma*jua. 1 0 5 -c-c 
l- ^mmmmL, jfak-e&siL-A:. ^^-r-. -e©io 

0«l*^gXL. 6 7 0m1O9 6%x$^-^Jd 

*. 6 7m 1 ©i^^B^AuA. Mr 1 mrmm 

53 5 nmtCfeW5i7tg%llt/ £o «dUSE^JiE 
fflIi^iltlJO-8 00/ig/m 1 ©N-T-fe? 

P^A : 7 5m 1 h>42. 5ml© 



1 ^¥8 - 1 9 8 90 2 
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* 2 5 o u i <D*mm&m&L. i o o-comm* 

?3 0#WJfllU ©MIS* (2 4-2 5 "C) tfrc3 
0 1 0) 4 70, 63 0. 650nmT 

<o®.m.*m&uc (mmmz&* a a 20, a 4 7 
0. A6 3 0. A6 5 0iietg-r^) . wmmtL 

T. 0. 5 M*;U©«S©KD07>*->JA* (~>^ 
*»«2 5 0 u 1 

MXttH) ^LtKD0^^ i( , fc „ *© (2 ) K*OKDSo*,t£xLw, ^ 

500«Ifc. 0. 5 0m*/mloattr«W*** DO©*A»X*»W0fc. 

S=A420-A470+A630-A650 (i) 

X= (0. 5x Ss XLPSUAWi) /(0. 5x St x 1 0 6 ) 



WXB : 1. egOp-j/yfM^xrAftK, 3 
0 m 1 ©i«ifiK*j < fcCJf3 0 m 1 ©9 6 %x £ 

®KDO^*©^a 

'"W^SX r 'j- (Analytical Biochanistry) , %S5 
8«. S&12 3~12 9-s-y. 1 974^] 

fCJ:t)^©4fc»)S*0fc. 

[0 0 2 0] 5 0 0mgO^7x^7i> (¥D£ttH 



rE«p D t,0«i4«, E« n a a© D a D »©asc>'ii^ 

ffij . »2 2 7-2 4 3^-y. mums. 1990 

45pg/EU©-T- • aycE. coli) 0 1 1 1 : B4 



(2) 

/*sfc«fcc/o. 3 1 u g ) r* 0 . H©taM« 5H^S 

[0 02 3 ] -MWtC®H^WTStlM^S^«,t/c 
©^>^**Sji*J©B$(c«^fe^ 
sWhffi<40. jt*tf©#***SB*S|E<&S. HI© 
SDS-PAGETttU->5*>/58tt. Isl-I^4©® 

^0 02 4]ffi^lLPS©^f (U->8J;0It 



^n^-<r,Xry (Journal of Biological Che 30 ft) B . l©t^Xv-^4«l 



mistry) . »1 9 3*. $6 5 

OD (2 6 0nm-3 0 0nm) VOMM 
« (lOD = 4 0yg) fcfcJESLfc 
<2« 

Sift (%) «. XSictojHiLfc, 
[0 0 2 2 ]£6g= [ {ft«UDai- + 
tm$M) } /f&tglfcS] x l o 0 
3 ) &CR«££ 

»^ «ws©e*tt. a i test i *s o xh ® i 

tt. SDS-PAGE&SS0T-&9, 0*U->Ui|§I 
B^C&ft,3 # fc a, >,< ^jjfc j. YfrHt*-* 
~[94kD, 67kD, 43kD, 30kD, 20. 
IkD > 1 7 - 2 kD, 1 4. 6kD. 1 4. 4Rd! 
8- 24kD, 6. 38kD. 2. 56kD (7 7 ^v 
->TttS^) ]. U->2. 3**J:tf4ttLPS (20 /i 
S> 5Mg*Jcfcc>'l. 25yg), U->5. 6 7fc 
^'Sttfi^lLPS (20Mg, 5 W g 1 25 



**ttT 5 k D a . ^fe^*g©tgia« 4kDaH7k 
DaT-&-?fc 0 $/ c> l/->5rtt, 2 0/jg©fi^f 

census l p s < ig«> ft & a> 0 fco ^i;©,^ 

0 + 2. 000-C*0. **H^LPS#S£tcjfc£3 
c©iHB©<g#^aL ps©^ yt5 >|&«2 fi/^ 

40 ^«5, 0 00tife^/c o 
®KDO$l 

CO^©fi^lLPS{CtS^KDOa2. 4<@ 
/^a5, OOOT'^-^fCo 

C©*"»©ig»^»LPS©>;A7XfiStttt43. 5E 

-emmutcm^coLPsovA^^mmta. 4eu/ 

ngt'S, fc 0 

50 CO^Ofi^iLPs©^;^^^ o. 6 



(7) 

11 

8 %trrt' 
OtftiteS 

c ©^©fs^^* lps ©&&#»* o . 5 o %m= 
<s>m 

c (D%w<DmTm lps ammz q 8 %u±x*> o 

[0025] vk&btojzvw&mz&mu-azm 
otto*, amtskummm^tnt. wmm 
c©h»k. z<mwoi&5H-m.LP soxa&n&zm io 

( 1 ) vsmmmsj:imm^m 

mmm i £ a-©#js m l /c{g#^» l p s * «t 

IWJ 1 i PI-O^STBJS L/cLPS . 7 iS 
lt©C3H/Hev^^ <B#* + -;U-* • y^t-tt* 

10. 2 0*J«fcD«4 0mg/kfir©«-&T?#|Rrt{ca^ 
L/c ( /cfi L 4 0 m g / K g ©S^iJfi^l LPS© 

(2) wmm 

c (oimommm 1 tew £ * o r * * . * 1 *• ^ w 
e^ftck^tc. #mi*i&^©«£, c©i£w©fi^« 

ISfe^n-r, LD SP H4 0mg/kgt(l-C^o/di, 
LPSTttl 0is&&2 0mg/kg©S4ir^i 
*E£L. LD S0 «6. 0-8. 6mg/k gt*,fc, 
ft*. »SSOiBl*J«fcc;fi^iL P S ©««£££ 

iusio^ ««i5j«ftie^f#6n/c„ 

[0 0 2 6] 30 

im i ] 







K 






a « 


(B|/k<) 


JEO& 


* (%) 


LDS0 


LPS 


5 
10 
20 


0/4 
4/4 
4/4 


0 

100 
100 


7. 1 
«. 0-8. 6) 




5 
10 
20 
40 


0/4 
0/4 
0/4 
0/4 


0 
0 
0 
0 


>40 
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(2) ttms* 

C©KR©IS*tt. a2(c^Ti*0r*S o ^2*»6 
"H6*ft«fc5{C. LPS 5. 0mg/kg©a4it2 
5 ifc]0mg/kg ©&#*T?tt 7 5 %#5E£ 
Lft. cn^tt, fi^T-fiLPS(Cte^r«4 0m 
?/k?0S^lTCtf, 8 0*cfcO*l 6 Omg/ 

k g ©&^a-e«, i o o %*m£ufc. m&mm 2 
£c©K»W3©ea*»6. LD s „£mti-f.5<bgt3© 

«3^P>HJ6^ftcfc^tC. ffi^TSLP 

s©LD sa ©fii«LPs©-enicj:b-<-r, mmtetsts-c 
[ 0 0 2 8 ] c ti 6©*s«tt. lps ©a?ft©t3t# 

«tt«C|g«!taKfrci*^LT*iO. fg^TMLPS 

tt. ^©LPSfcJto-c«i«>r«tt©igi»ci*s^w 

L/c 

[0029]. 
[12] 





» 


K 


ft 




a a 






SEC* 
09 


LD50 


LPS 


5 
10 


1/4 

•3/4 


2S 
75 


7 

(t 5-20) 


LPS 


40 
80 
160 


0/4 
4/4 
4/4 


0 

100 
100 


57 
HJ-68) 



[0 0 3 0 ] 
[313] 



a « 


*tt (LD50) (mg/k g). 


» « ft 19 # 


LPS 


7- 1 (6. 8-8. 6) 
7. 0 (2. 5-20) 




5 7 (4 7 - 6 8) 





[002 71KKW3 

ccommt. c©»w©fi^FjiLPs*ian«2j:») 

( 1 ) K*4©a*!*J«fcVSWtofffi 
S»W2i0-©fi^aLPS*lE*/cD4O. 8 
0fe«fcCH 6 0mg/kg©f(]£T»rtKgi*Lfc£ 
i. fci^LPS^lE*/cf) 5. 0. SfcBlOmg 
/kg©ffl£?»]RrttC«J*Ofct£*l»# 



C©K»B. C©«lM©fi^aLPS©TNF^4J» 
SfcWTSfcJMctT^fc. &Sf3E©7iIg$©4ftC3 
H/Hev^x (B*? + -;UX- y tfcj; rjfflt A) 
©S»JRfC. 1E*A:«5 0. 1. 1. 0. itcltl 0 u 

e (ommm i £ Bw©*ttrwt p s . 

*fctt##«l ifsJL^&T'ff P»nfcLPS^tf41 
A£*0. 2ml£a*fL, -5-©lB#Pd}^«:}fjfliLSiS 
K<£9ifil?it£#illil,fc 0 

[0 03 2 ] C©J:^«:LTf#e>n/c§ifli?S^or,TNF 
r§14£, L 9 2 9«BJK{c*t-rS#t4{C||^< ^SrS'JS 
L/c„ -ffctofc. L9 2 9fflM5%^yJSMi^ 
Wt5MEMe»T8xi 0 4 0 0 u 1 ©itgfc 



37'cr-2m 5%co 2 sarr^o 

fc. W^/7^> D ^ Ul/ml 4ft* j: 

MttttjHb h T N F - a (Mitmim £ 5 0 u 1 ^ 
®1JQL, KKRICfcfrTM 8B*|inJgF*t,fc. igife^T^ 

«na*^K:a?oi»# % o. 1%^^$^^^ 

feOfc. COftfeKfcOD (5 9 0nm) •<?©»#£* 
AMil/CMEU WliLtfflWcTNF-^ 10 

f0 03 3 ]*©fejRtt. H4(C^ifcf)T*o/ c 
©*t**»6. C©»l»©fi^paLPS©TNFsk« 
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10b * SS *1 y?H^HC»JDU NaOHr-pH£ 
7. 5KPIBU *-h^U-^T«BU J5'JtC«lfO 30 
fciOUa-* («3fe«J||i|Ht«. ««) «o. 1%© 

00mlOAofc5 00mlgoiP75X3tc -8 

toea aqglomerans) 6^-3 0^-^810 

3 5-CriaOB4 5«f*L. *©**£*& 
1. OOOmlOL-^iOAoU';, h,U-gr© 

C0 0 3 6JS6K:. 7tf»h*©L-AtttfS*©Ao 

so. ©*£»u ft7 0g©sa«:*@iRL. cn£ 

8WS«?? Ofc. 2MS^i[f^7 Og45 00ml(Dl 
S*tC!ffiBO. SOOmKOgo^JS^^y-^asjn" 
bT6 5-7 0°Cr2 0^p B TOo. ^JPO 10 0 
00G. 4-Cr20^^C«L. *»«r@jR0fc. 

-3-tiS.UK-2 00)»W120^, 50 
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t 0 0 3 7 ] »6ftfcfflL P S ^fg^^g*^ 

^•77-^.5p-)ic Wi lOmMh'^ 
-HC1 ( P H7. 5) *»«fccf 1 OmM©NaC 1 
«««KT«W««**5AKjl*0, 2 0 0-40 0 
mMNaC 1/1 OmMh -;^-HC 1 ( P H7. 5) 

U tt7 0g©fi»tt*»6jfo3 0 0mg©*S«LPS* 
[0 03 8 ]«T. **W*^Orc©»W*Si & KW 

?n€.fe©-ctt^^ 0 

[0 03 9] 

mm 1 4 m-mmv»idtmL psioo mg ^ 5 

mg/m 1 OilgrBJigftW [3%?^> 3 _,u 
i^H^A (SttttatttK) . 0. 2MMth-^ 
A, 5mMEDTA-2Na*M:Of20mMFy*-J& 
M*&&5. pH8. 3]K«*U iSLPS«2 
0mlH7 7 ^j;i,s-200HR^A (7 r ;bv 
i'TtiH) ©±»c|fctocMtU ^aj$|fR$ [0 2 
5 % * -,1^ h A (flj^nttjj ) 
0. 2Migftn-^A, 5mMEDTAfc^i0m 
Mh^-ftaMftt). P H8. 3]lC£*)mmi6 
mI/B#T8 0 0mI (5 0mm) MtUUtc 

^ 3 >^^- (7F/0f ^ m SF2 12 
0) (C^O^lSO. «fij©2 4 0ml (2477^h 
>#> *AXU *©&1 0ml/7^y 3 >t80 

7rfl©^ft^-^2/|gj . ^5 0-5 2^-^ ^{fj 

1990^) tcMwvm**^ m 

tt»*Pl^fc. »6tifc»HJtt»©iS^e. LPS© 
?KE***ffl;*tlS#IH (75^ 3 >30-60)©5 
ft. 75fi/ a >3 7-55O»75*J/ a > 0 . 5m 
l*ffll>TSDS-PAGE*m». LPS®»I;^ 
->*5B^fc. ^©^. 7 7 ^ 3>45 . 55[ j 
<5#*S (#**#j5kD) LPS©**B»6*l 7 
7^> 3 >37-44 J:0-fg^Fa©M 
*©LPS*SggA6tlfc©r. 7^y 3 > 45 -55 
©fi^S LPS #Bj£;*©£ *J 0 $ 6 fCffl^ 0 fc 
[0 04 1]§ iMi A U ^ u x*yL, U 
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btc. fg#TfiLPSiIi#©:££y-;l,MJI£££>(C2 

mamtob* u mmbtc&ft+MLPs* 

l ! J2 0mgf|/c„ 

h y h >(r am) 5 g . >s?r 7 j<s* y -5 

Al. 6gfc«fctf£ft^M9A8g£ffiJ!*i. 0 0 
0 m 1 1 2 1TCT1 5#fl|»»t,fc («TC 

hzmwmt t» -5 ) . sss^jfi i o o m itc 4 o 

{tv^>v^A^ 1 Om 1 *ij;E>*0. 4%v5*>f|. 

3m 1 £&ffift&c$tfnu CMv^i") 

[0042] vn^A-?7*-f h^>;>^jfti o 

Oml(DAo?c5 0 0mlg(DgP77X3(C, tfjU^t 
*7 • 5*V£(Salmonena ninnesota)ffi#®^iP,^ 

U l, OOOmlOvn^A-7 

[0 043] $6ic. 7 >; ? h*07^j/^A-77 

>igtfe© A o 1 0 » h;^©^±^7 r 

©SllM**BiRU cn^i^^i/c. 
ft5 0s£5 0 0ml©a@#K:!«jHU 5 0 0ml© 
9 0 x y - JU^r^Jn 6 5 ~ 7 0 °CT 2 0 #|f|J 
B# U teSJU 10, OOOG, 4 °CT* 2 0 aUNtA 
MffiU 7kJf ^fsUKo/c y xS-frmZZhlc i Mm 

(TFy 7 >f*y? ■ h-3-tt„ UK-2 0 0) 

[ o o 4 4 j w&tifciiL p s«*gra^*&s*«cjs 
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• 77-^ V • 7P-) lOmMMjX 
-HC1 (pH7. 5)feJ;[>'10mM©NaCl^ 
tMW&T&XWm&tj 7A{Ci»t,, 200-400 
mMNaC 1/1 OmMH;*-HC 1 (pH7. 5) 

u fiso eommwip^m i o m goffii^L p s * 

f#/c„ 

[0 04 5] C©»KLPS8Omg*HEK011 

^8tfbtt««iCfcWU t7 7 ^y;l,S-2 0 0HR* 
7 A (7rA7i/7ttII) THRU ffi^SLPS© 

#*B**U SMSfettL. ft5m*©iB»^MLPS* 

[ 0 0 4 6 ] C ©ffi^TSL P S ©^S. K D OBte 
J:W+ y&Zm&tmW l il5j-©^jS-ci>J5£ 
ofcen. -en^n6, ooo, 2. oig/^i 

20 6, 000, fcj:t>*2. 8m/frHte. 00 0-C^o 
«*»6««3<ifcig^MLPS©SDS- PAGES 

H«fi/-> 1 »se»*jct^7> 

[94kD. 67kD. 43kD. 30kD, 20k 
D. 17. 2kD. 1 4. 6kD, 1 4. 4kD, 8. 
24kD. 6. 38kDfc«fctf2. 56kD(7 7 ;Uv 

8?* h * A^Mbr-©yj^iiiHti©ff^ L P s ( 2 o 

Mg. 5//g. *5<fcCf 1 . 25ug) . U->5. 6 
30 7fcJ;<>'8« > fi»«LPS (2 0 ms. 5yg, 
1. 2 5wg. iictO'O. 3Ug)T*S, 
[0047] 

[ ft «©tt jt ] fiLhff 0 < SHU U fc i *J D . C (Oft® 

*^4fe«tt©m»(g^sL p sifiimztiz 

[01] SLPSKftOSDS-PAGEISr** 
[H2] SLPSIim©SDS-PAGEIt*^ 
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mm] «7f2^3H 
i^mmiE i ] 
mjmmwm&] mmm 
immmsz) ooos 
mmm) mm 

mm®) 

[0 008] LfrLfcj&ffc. ffi*®LPS», 
M^^S^fi. r^fl^ssg^ p a r t II j . $12 



iMMlJE. 1 9 8 7^) . -tf. 

B*6LPs*««-r*76rffi«:oi»rtt. 

^-*»fflffi • ^h7 7 -;b (0 . ifestphal) 

& -jX- Ay ■ #-;jw ku- r • * h 

-(Methods in Carbohydrate Chemistry) . $5#> W 
8 7*f; ? * • 7' (Academic Press). 

1 9 6 5^]. b'j^ajmwmmm u--ia-^ 

*^(A.M. Staubm ^sX^^.^Ayoj/-. 
T> K • -(Ayir^h U-CMethods in Irmunoloov a 
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nd Immunochemistry) . 0 1 #, $2 8^-y, Tt)T 
7" (Academic Press). 1 9 6 7f] , ED 
TAfi&tUiS + • ^ • ;q^p^ ;l , . ^ 5 

* h -J -(Journal of Biological Chemistry) . H2 4 
3^, l6 3 8 4-;-y, 1 9 6 8^] m^htlX^ 

^ft-ci^s ($iii]>s« r^e^^j , jg 2 2 9 
^-y. »«a. 1 973^) . -s. ^120, 0 

0 0«±OLPS^*f, #iPS5. 0 0 0g£©& 
fttfi^l©L P S Wl-S^(Coc>t!J, * 



l#fi«fCtt. SDS-PAGE©H^3nr(,»S 

55-^*6. OOO^ittOftfe^tcJDitT. #^*3 
0, 0 0 0fiLh©«sftKWs?|6*>K:»?SELri»S. £fc 
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BS&H¥ 5 - 1 5 5 7 7 8-St&*Kcfcl,»Tfl> 
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